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Table 1.  Composition of the experimental diet.(%)
Ingredient Cntrol group Natto or Soybean groups






Mineral mixture4 4 4
Vitamin mixture(AIN-76) 5 1 1
Cholesterol6 1 1
Sodium cholate6 0.25 0.25
1 Central Res. Inst., Mizkan Group Co., Ltd. 2 Japan CLEA Co., Tokyo.
3 Yoneyama Reagent Industries Co.,Osaka.
4 Oriental Yeast Co., Tokyo. This is identical to Harper's mixture28）. 
5 Oriental Yeast Co., Tokyo. 6 Kanto Chemical Co., Tokyo.
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3．肝臓の脂質代謝系酵素活性の測定
 FASは既報15）と同様に Nepokroeff et al.16）および仲佐ら17）の方法に準じて測定した．1unitは





































 肝臓脂質については，対照群に比べて TL（対照群279±12mg/g tissue）は納豆群（256±6 
mg/g tissue）は低下傾向，大豆群（233±7 mg/g tissue）は有意に低下，TG（対照群123±2 mg/g 




Table 3.  Effects of natto and soybean on body weight and abdominal adipose tissue weight of rats. 
Group Bodyweight gain1    Perirenal adipose tissue    Epididymal adipose tissue
（%） （g） （%）2 （g） （%）2
Control 131±1a 7.0±1.0a 1.8±0.3a 5.6±0.4a 1.5±0.1a
Soybean3 126±1b 2.5±0.2b 0.7±0.0b 3.5±0.4b 1.0±0.1b
Natto3 126±1b 6.1±0.4a 1.6±0.1a 5.0±0.3a 1.3±0.1a
1 Expressed as % of the initial weight.
2 Rate to the final body weight.  3Central Res. Inst., Mizkan Group Co., Ltd.
Each value is the mean ± SE for 6 rats. Values in the same column without common superscript letter are 
significantly different at p<0.05 by Duncan's multiple range test.
Table4. Effects of natto and soybean on serum lipids concentration of rats.
Group Total cholesterol HDL-cholesterol Arteriosclerosis index1 Triglycerides
(mg/dl) (mg/dl) (mg/dl)
Control 221.4±30.9a 38.8±2.3a 4.8±0.8a 60.2±7.1a
Soybean2 72.6±4.9b 26.6±3.0b 1.8±0.3b 35.6±1.3b
Natto2 78.3±9.0b 25.0±1.3b 2.2±0.3b 26.4±2.8b
1(Total cholesterol－ HDL-cholesterol)/HDL-cholesterol
2Central Res. Inst., Mizkan Group Co., Ltd.
Each value is the mean ± SE for 6 rats. Values in the same column without common superscript letter are significantly 
different at p<0.05 by Duncan's multiple range test.
Table 5.  Effects of natto and soybean on liver lipids content of rats.
Group Total lipid Cholesterol Triglyceride
(mg/g tissue) (mg/g tissue) (mg/g tissue)
Control 279±12a 115±3
a 123±2a
Soybean1 233±7b 113±2a 80±3b
Natto1 256±6ab 109±4a 79±4b
1Central Res. Inst., Mizkan Group Co., Ltd.
Each value is the mean ± SE for 6 rats. Values in the same column without 
common superscript letter are significantly different at p<0.05 by Duncan's 
multiple range test.
















Table 6. Effects of natto and soybean on the activities of acety1 CoA carboxylase,
fatty acid synthase and hepatic triglyceride lipase in liver of rats.
Group ACC FAS HTGL
(unit/mg protein) (unit/mg protein) (μEq/mg protein)
Control 0.083±0.004a 0.0037±0.0003a    0.072±0.002a
Soybean1 0.060±0.002b 0.0018±0.0000b    0.048±0.002b
Natto1 0.061±0.002b 0.0015±0.0001b    0.079±0.003a 
1Central Res. Inst., Mizkan Group Co., Ltd.
Each value is the mean ± SE for 6 rats. Values in the same column without common 
superscript letter are significantly different at p<0.05 by Duncan's multiple range test.
Abbreviations：ACC, acetyl CoA carboxylase：FAS, fatty acid synthase ：HTGL, 
hepatic triglyceride lipase.
Table 7.  Effects of natto and soybean on the 7α-hydroxylase mRNA and





Control 1.33±0.33b 0.43±0.13 a
Soybean1 3.31±0.63a 0.38±0.07 a
Natto1 1.08±0.29b 0.37±0.05 a
1Central Res. Inst., Mizkan Group Co., Ltd.
Each value is the mean± SE for 5 rats. Values in the same column without common superscript letter 
are significantly different at p<0.05 by Duncan's multiple range test. Abbreviation：HMG-CoA,β
-hydroxy-β-methylglutaryl coenzym A.





















Table 8.  Effects of natto and soybean on the activity of lipoprotein lipase 





   LPL mRNA/
β-actin
Control 5.5±0.6a 0.14±0.01a 25.9±5.1a
Soybean1 2.3±0.2
b 0.09±0.01b 31.4±3.4a
Natto1 5.9±0.6a 0.16±0.01a 33.3±8.8a
1Central Res. Inst., Mizkan Group Co., Ltd.
Each value is the mean± SE for 6 rats(LPL mRNA/β-actin is for 5 rats).  
Values in the same column without common superscript letter are significantly different at p<0.05 
by Duncan's multiple range test. Abbreviation：LPL,lipoprotein lipase.
Table 9. Effects of natto and soybean on fecal excretion of cholic acid







Control 3.4±0.1a 14±1a 37.4±1.3a
Soybean1 9.0±0.5b 99±6b 38.4±4.3a
Natto1 8.4±0.4b 103±6b 38.7±1.3a
1Central Res. Inst., Mizkan Group Co., Ltd.
Each value is the mean ± SE for 6 rats. Values in the same column without common superscript 
letter are significantly different at p<0.05 by Duncan's multiple range test. 
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